Use of the comet assay to detect hypoxic cells in murine tumours and normal tissues exposed to bioreductive drugs.
The alkaline comet assay was applied to individual cells from mice exposed to two bioreductive drugs, tirapazamine and RSU 1069, with the goal of comparing DNA damage to tumours and normal tissues. More DNA single-strand breaks (SSBs) and a greater heterogeneity in DNA damage were observed in tumour cells than in spleen and marrow cells of mice exposed to 10-100 mg/kg tirapazamine, consistent with the presence of hypoxic cells and the greater bioreductive capacity of tumours. In mice injected with 25-200 mg/kg RSU 1069, aerobic cells exhibited large numbers of SSBs while toxic DNA interstrand crosslinks were produced only in hypoxic cells. Cells from bone marrow and spleen showed extensive numbers of SSBs, but minimal crosslinking compared to tumours where 10-20% of cells were heavily crosslinked. DNA damage produced by these two bioreductive drugs may be useful in estimating the range of individual cell oxygen contents within tumours and normal tissues.